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ABSTRACT o ‘
This paper examines the technical, social, and procedural phenomena

that facilitate the effective utilization of models in decision making. The

paper focuses on the theoretical issues associated with (1) selection and

" fit of the model to the needs of the decision setting, (2) human factors

such as cognitive.style and the political'c}igate surrounding the decision

participants, and (3) the role of sthe modeI”fn the decision process. Theor
/ .
retical concepts are illustrate? by examples “from three applications of a

.
o ),wx '{W

single health science curricul “cost conskguction model.

a
A central thesis is that models must be adapted to the conditions of
the decision setting and the characteristics of the problem to ensure utili-

zation.%SPKMel technoiogy must be appropriate to the decision, feasible in

terms of“practicalities,'and of demonstratéd validity. - Issues relating to

individuai attitudes and organizational norms are /beSt addressii through .
'building the client/consultant relationship and through the careful early

'diagnosis of the setting. Since a model can assume a variety of roles., in

the decision process, client/consultant expectations must be clarified on

the stage at which the model will be used, how it will be used, and by whom.‘




Mathematical models have gained wide 'acceptance in higher education

'l

administration over the past decade. These years have seen a shift in em—

/

phasis from the-large, comprehensive models such as the Resource Require-
ments Prediction Model to flexible, modeling software and smaller, Jroblem

oriented models of the sort described hy Hopkins and Massey. in their recent

book Planrning Models for Colleges and Universities. The years have also

seen a shift in interest from the technological structure and mathematical -

| validity of models to- factors which facilitate their utillzation. ) -

| R
| . - -

Instances of failed or ignored modeling efforts have been documented by
Flourde (1976), Weathersby (1976), and Dresch (1975). { Many administrators,
irwhile recognizing-the hypothetical;relevance of operations research tech-
niques to higher education, resisted them out of concern that they might

- force quantification on unquantiflable issues or " foster efficiency at the

P
L

price of longer term effectiveness (Kirschling, l976)
The linkage between. the models and their utilization ih a decision

setting is complex. As a type of policy analysis typically performed by

staff analysts who are not in the mainstream of decision making, mathema- P~

tical models and simulations share many of the problems encountered by all
v Y
institutional researchers in preparing data and analytic reports. Hovaer,

there are also prbblems that relate specifically to. the technical nature of

this particular type of management ‘tool. o _ . 3

This paper will explore the problems of facilitating the use of analy-

tic models in decision making. Based on the authors' experience with a

!

: " . f _
small, curriculum costing model in three different health science settings

and on a review of relevant literature, the paper will develop a conceptual

i

framework that can be used’ by model developers to analyze the surrounding

conditions which will influence the effectiveness of their models in pro—\

viding decison support . "The focus of the framework»is on,utiliaation and

s . .
. ’
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" factors .that improve it, not on explicitly technical or mathematical ques-
.tions. The intent is to propose. and to illustrate a general agenda of ques-
tions for the internal staff COnsultant or 1 institutional researcher to think

\

about at the outset of a consulting relationship in which a small scale

.} ’ L ’

. . . \ N .
mathematicaL model is used. Examples of specific points wnder each agenda

, /
heading are based on the particular experiences of the awthors and can be

\

readily supplemented by the modeling experiences of, others.

. 3} ’ \\ ¢
Curriculum Cost Model at the U of M ) \ ’
. "In the late l970's thp ‘University of Michigan inxited an external’ con-

P \

sultant to develop a curriculum cost construction model for the School of
- @ I

Pharmacy. The authors of this paper provided staff assistance to the con-—

sultant, and then were directly responsible for developing simila% models

for two other health science units, the School of Nursing and the PMOgram in

Physical Therapy. In each case, the conditions surrounding the/initiation:

l

and development of the model irfluenced the shape of the final produdt anQ‘

its use in the decision.

’.

In the School of Pharmacy the dean and his faculty were interested in

determining the cost implications of phasing out the undergraduate Bachelor

>

of Science program while expanding the Doctor of Pharmacy program. gvarious,v

'combinationsmoﬁmcurrieulummandlenrollmentcoptionsﬂwerelezploreig Aduini-

I3

strators in the School of Nursing wanted to deal with several major cost-

frelated issues at once. These included:; l)'dbcreasing the ‘enrollment at,

-

mix of faculty and related workload expectations by moving toward a greater

proportion of research-oriented, Ph.D.- trained faculty; 3) restructuring the

/undergraduate curriculum. o

In the third case, the Physical Therapy Program was faced with an

the undergraduate level and increasing graduate enrollment; 2) changing'the .




/ . ‘ ]
/o R . . . :
'unsatisfactory budget arrangement and a sudden shift in the curriculum re-

ouirements_imposed by the state licensing agency for physical therapists.
The Program needed an estimate of .the cost for ‘fnstruction that was provided

to physical therapy students by various Medical School departments and it

"»

needed to, estimate the cost of several new courses required by the shift in
expectatlons for licensing: The Pharmacy and Nursing modeling efforts were

initiated by the mutual agreement of the Vice President for Academic Affairs

-
.

and the respective deans._pThe Physical Therdpy effort, on the other hand,

was initiated at the request of the Medical- School dg%n‘s office and the

rogram s director. In all three cases technical assistance was provided byv

'staff from the central office of institutional research

_ The particular"model used for these costing efforts comes out of the
:;mork‘of éonyea, Harper, and others who have focused on the problems of des—
cribing health professions education programs in terms of resource require-
ments and cost. A more detailed discussion of some.of these problems and
suggested approaches for dealing with them “an be found in Gonyea (1978).
One of the approaches described there, is the program cost: construction
model which is designed to deal with the complex structure of health sciénce
programs. >

The basic components'of the model are illustrated in Figure 1 and can

be summarized as follows: 1) a course by course desciption of the curri-

Q
culum in terms of the required student contact hours, 2) conversion of stu=

dent contact hours to required faculty contact hours bééé&”aﬁ”giGéﬁ”éﬁiaill“

ment levels and section size constraints, 3) conversion of faculty contact
. ' ,
hours to faculty FTE given workload assumptions, 4) estimation of faculty

costs and total programvcosts, and 5) calculation of the program cost per

student.

Some of the advantages ©of this model _are 1its simplicity and
JJ ! . . B

>
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Figure 1. Prograh Cost Construction
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flexibility. Programs can be described bniquely or- aggregated to a éeneral

pattern, depending on need. The model can be used for predicting faculty

A

staffing requirements, for estimating the impact of various enrollment
levels on affected units, or for exploring new instructional modes, in addi-

tion to determining per—student curriculum costs. It can properly be des-

«

cribed as a cdrribulum planniné tool as well as a costing method.‘

¢

Factors in the Utilization of Mathematical Models

1

Model developers know that the process of describing -a problem' in

mathematical terns often results in a differentvperception of the problem.

,This, in turn, is reﬁlected in alterations to fﬁu\model. Model creation is

therefore an interactive process in which the model is gradually adapted ‘to

f1t the reallty being described, just as the Vision of reality Shifts with

)

new insights gained from the model

A central thesis of  this paper is that models and model builders ‘must

respond to the.c0nditions of the decision setting and the characteristics of
the problem to ensure utilization. Adaptation is needed to accomodate tech—

nological constraints, the needs. and norms of the people who recelve the

., -
t

model, and tlhe demands of the decision process for which the model is deve-

loped. In these three areas - technology, ’humanxkfactors; "and decision

o,

process role — there is a mutual impact between the model and its setting.

‘s
. -

Mo el TeshioLogy ~ o e e e st i

In determining the technology of a model the objective is to achieve an
appropriate fit to the constraints of the setting in which the model is
being used. Models are flexible tools, whose structure can be controlled

and adapted by the model builder in several ways. The consultant must ask

L}

several questions. i a .

The first question 1is: will the ‘model's output fit the information

*
a - -




-6 -,

- needs of the. decision makers? The information need§ of deci¥on makers de-
pend on the type of decision to be made. Keen and Scott Morton have sugges-—

ted an analytic framework for categorizing decisions in their book; Decision

Support Systems (1978, p. 79). Borrowing from Anthony (1965) and Simon

.

'(1960), these authors propose a two—dimensional matrix which divides prob=
lems by organizational level and by problem nature. The organizational

i

level categories  are stratégic (i.e., fundamental gqals and directions),
management control (i:e., speéific plans for realizing the goals), and’opep;
ations (i.e., day t&jday exechtion of the plans). The problem natu;e cate-
gories arq‘structqred (i.e., problems in which the faétbr{*are segfrable,
definable, and predictable), sémi—str ctured (i.e., probiems.OAly paifially
definéble) and uhs§ructdred (i.e.{ oblems with inzerdepéhdent factors

Ha

where the governing rules are unclear, unknown, or dependent on the values

of decision makers).

E
N ﬂ‘:

Table 1 presents‘the'Keen~Scotthorton matrix with examples in each,
decision category drawn from the higher -« education confext- The
strafegic/management control/operational categoriés aré foﬁnd,at all levels
of an organization. A étrategic decision for one level ma% be a management
decision for anothe;. Thus, the strategic decision of |a university to
shrink in size becomes a- management control decision when some colleges are
favored and others cut, if seen from the perspective’of the| central aaminié—
“rotration. THowevér, “when the Literary Cdllege,aeéides to discéntinue Geog-
raphy, it is a strategic decision for éhe College. : v

Problems at the strategic level are future oriented.‘and broad in
scope. They involve the values aAd judgment of the decision makers, usually

the chief officers of the orgahizatiénal unit. Problems at the dperafional

level typically involve predefined activities requiring 11ittle Judgment. -,

* -
'

These are usually handled by clerks or administrators.

&




Table 1

4

DECISION ANALYSIS FRAMEWOQK WITH
EXAMPLES FROM ‘HIGHER EDUCATION

OrganiZzation . ‘ .
, Level Strategic Management ~Operational
Type of ° Planning Control Control
Decision” . ]
LTy Ma jor - Faculty »~, Determining
.Unstructured"  Resource | Promotion Graduation
T - Reallocations Decisions Requirements
N\ ' |
o
) . - Long Range Cgrriculum' Admissions
-.Semi-Structured Budget | 8stlrrojections ' Recruiting
Planning for Alternative ’ Strategies
S ‘ Curricula e .
_ Faculty - " Annual Resource Schedules for
Structured Flow Allocation Assigning _
Analysis : ‘Cycle Faculty to ‘
. . Classes
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The information needs atwthese.different levels wary in the degree of°

accuracy and detail that is required. The nature of the problems also

varies; some problems -yield more easily to Eodeling than ‘others.' How the\

level of control and the nature of a.decision can impact on model character—

o
S

istics such as accuracy, level_of detail and scope of parameters is ‘111lus~ ¢

-
Wit

‘trated in Table 2. Since the bogndaries between categories are in realityt'

‘-
+

indistinct and often overlapping, ‘the. characteristics in Table 2 are in-
. ] . ’ -
tended to be generalizations. " v ' o .

a

' The second question. is the model a.valid répresentation of.reality?

* . Models typically consist of a set of parameterghfhat remain constant and a -

set that changel The first represent the "givens” in a problem setting and
the second the "variables,” or factors to be exanined. In the design‘stage,

the model buildex fdentifies the factors that seem fixed and those that are

subject to cnanges in policy (or reality) and constructs the model accord-

wd

inglyf However, mo@els must - be adaptable to changes in the relatiohshfp

between  fixed and variable parameters, since fixe%%factors may later be re-
‘_ - P - ki / \ .
cognized as subject to: policy.

-

In a faculty flow model™the percentage of tenured faculty who resign is

often treated as aﬁgiven, yet this parameter is subject to changes?in policy

and needs to remain flexible. While this example is obvious, the parameter

in.the curriculum cost model which relates the ratio of faculty salary to ';?&:

-

total overhead costs for. a department or school 1is less so. The ratio de-’
- - ] .P' -

pends on many exogendus factors and cannot-be treated as a given although it —~

often 1s. : ’ ' . , : o .7

(4 q -

The model's validity must be testea both for the accuracy of predic—

t of assumptions,“and also for the accuracy of asJmetions .

tions under a se
‘\»/)‘

about the nature. of parameters. Testing the model's w%lidityMbased on data

s

with a known outcome allows both model builder and client to assess the

-y

RER TP




Table 2 ‘
: . {
. .=, MODEL CHARACTERISTICS REQUIRED BY
Aegelian 7 VARIOUS DECISION TYPES
\ i R
. L ]
Organization: ST ' _ ~
~__Level - Strategic Management Operational *- ' S
Type of ' o Planning Control - Control ‘
Decision ' . : - ; ) '
i : Wide range of variables decreases ——-WNe——3 vaédiumfrapge of variables
Unstructured -Aggregation high ‘ . decrease’s —w——t——3 Aggregation medium o
. ' R ‘Low accuracy increases ———=--—> Medium accuracy = . S
- K R : + , .
. 1
: ) . ) Y-}
P Semi-Structured - ) N
- o Ay - ," Med{ium accuracy 1néreases ———— High accuracy
“Structured - Aggregation medium decreases’———==+—2 ' Very detailed
s Medium range of variables decreases R Narrow range of variables
- x A 3 | -/’
' 1 .
~a '

&
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model's parameters and to adjust them where necessary. Even when relation-

ships seem obvious, models sometimes yield surprising results and it .is

necessary to determine whether these results reflect reglity or some peculi-

arity in the model's structure.

" The third question: 1is the model practically feasible in its “data re-
L

;quirements, Schedule, and method of operation? The availability and flexi-

‘bility of computer systems and scheduling considerations will determine

whether a. model should be computerized or whether a quick pencil and paper

N

product would be more useful. More important than the method of operation'

is the question of data. The model builder must be sure the chosen model

" does not requlreldata that ‘are either not available or not collectible with-

o

in the timeframe. The difficulties in obtaining data for the large simula-

‘tions like RRPM have been amply aired (Plourde 1976), but similar problems

" .can complicate the use of small, problem centered models such as the faculty

flow models using a Markov chain.
Three points have been listed in relation ‘to model technology. The
first is the level of detail and scope of the model sd?arameters in relation

to the type of decision to be made. The second is ‘the need to ‘test the

validity of the model's parameters against real {ata, both with respect to

the numerical. ralue used and with respect to its ~function as a fixed or

i
-

changeable ‘factor. The third is the mundane question,of data collection and

an

scheduling. Considerations in all three areas will influence the shape of

1

the model which ultimately emerges. ‘\; .

Human Factors
v

The objective in developing a model is for the information produced to
be used in a decision process. While the validity of the information

depends on technical factors based in the model's structure, its utilization

A ] . ) .
| 15
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information; it comes as a competitor into a

s - 13'. '7" "

T o -

depends on the willingness of“the narticipants to accept and consider it.

In most higher education settings wheré mtodels are used, modeling is

© 3

nottfhe usual form of researching decisions. The model represents an inno—

vation and intervention in ac}amiliar and known pattern of making‘deci-

sions..  The model does not typically come into a setting where there is no

etting where information al-
ready exists and routines are there to use~dt. Two kinds of problem may
arise. The first has to do with the attitudes. and beﬁavior of the indi-

vidual decision makers who are party to the decision. - The second has to do

-

with characteristics of the organizatiqnal group.
With respect to individuals, Ungson, Braunstein, and Hall (4981) have
reviewed the considerable research which has been conducted on the role of

cognitive style in the gathering and processina of management information.

At the cutting edge the research is sti11 too undefined to provide useful.

» guidelines to the \practitioner. ‘ Although there are varying conceptual

—

[N

approaches and definitions, two central factors appear to\influence most of

the measurement instruments that have been developed. These are the manner

o

in which people gather information and the manner in which they process, or

interpret it (Bariff and Lusk, 1977, p. 822). McKenny and Keen (1974) pro-

pose a matrix along’these two dimensions, defining the information gatheringf

categories as perceptive and "receptive” and the processing categories as
"systematic"*zand intuitive. The resulting four cell matrix identifies
distinct cognitive styles which are significant for. the modeling consul-

tant. The authors suggest that a systematic manager aims at a model with

predictive power and carefully defined constraints while the intuitive man-

ager tends to use models to understand probleas better and is less concerned

with margins of error and detail.

@
A

. B ‘v A
' In the academic arena the consultant is confronted with a broad array

7
"

e | o
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of thinking styles ‘that are rooted in disciplinary norms: 6 Explaining a

model to a nurse or -an English professor is quite different from explaining
-

one to an engineer or an economist. The consultant needs to be sensitive to’

(]
o

these dii[erences among his clients in order to adjust appropriately the

\ presentat on of the technique and*results as well as. the model design it-

self. Wﬁile there is ste disagreemept‘in the literature regarding the de-
greelto which the decision maker must understand .a model before utilizing it
(Massy, l981; Schroeder,'l973; McKenney and keen, 1974), it does appear that
there must be a minimum level of understanding prior to acceptance. The
consultant must therelore‘itailor \presentations to-‘bridge the gap between
understanding the nodel and trusting in it on the part of the client.
A'second:tonsideration with respect to individuals that the consultant
must address has to do with resistance. In their book about organizational
change-and innov%}ion Zaltman, Duncan, and Holbek offer an extensive list of
the many forms in which individual resistance is seen (1973, pp. 94—l04).
The resistance may derive from anxiety about understanding the model or from
fear that the model will take away decision making power. It may also be
based on the perception that, while interesting, the nodel is notArelevant
to the problems at hand. This attitudz leads to perfunctory participdtion
in the model development and can yield inaccuracies in the model's‘data and
‘structure. . -
On the organizational level the decision making traditions or social
climate may,int%ffere with utilization of the information. Organizational
groups have distinctive ‘styles of decision making varyimg from ‘the- data
oriented -and systematic to the political,‘ intuitive, or consultative.
'Introducing a modelﬁto a group of the first type is less difficult than to a

group of the second type.‘ Even the data using organization, however, may

distrust the output of a model because the information is in an uncustomary

-

R :
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 tion, or discredited and ignored if key people

.issues on a campuse. . : <.

_‘13 -

form and no behavioral routines exist for making use of it. If the informa-

tion produced by a‘mo%el is to.be'used by a group, a process must exist

A
“

through which the results can be reviewed debated, and related to the deci-
sions. The consultant may have to help the group design such a routine.

‘b The social climate of a group may affect the manner in which models are

R
used in that, like any information, the resiults of a modeling effort are
subject‘to"abuse; They can be taken to the bolitical afllvantage of a fac-

do not endorse the effort..

The model may uncover hitherto unknown or unrecognized inequitieS, or may

require ° the negotiation of conflicting and = politicdlly charged data

sources. The curriculum costing model, for exanple, requires both an aver-—
4 ) ' - : “ LA
age salary figure and a workload parameter. These are often sensitive

,@
How can the consultant avoid individual or group resistance and moti-

vate the client's'interest in the modeling effort? Careful attention to

buildingv the client/consultant’ relationship is recommended by Xolb and

Frohman (1970) who~describe an organizational development approach to tech-
nical consulting. Organizational development consulting typica%ly addresses

problems and methods of intervention in the personnel interactions of an

‘organization (French, Bell, and Zawacki, 1978). Kolb and Frohman, for in-

stance, stress the entry phases of the consulting relationship before model
development begins. During these phases of scouting, diagnosis, and plan—

ning the consultant must sense how the people will redct to the model ‘and
. . 1 .

- how the model will fit into decision routines, in addition to thinking about

=

more technical issues. The consultant must also establish credentials and

credibility, since these help build the client's trust in the utility of the

model building exercise.

Other contributors to the organization development literature stress

18
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the importance of establishing a clear'and'explicit contractﬂbefore'actual

S work begins (Lippitt and Lippitt, l978) The dontract 1imits expectations.

v’

and specifies roles and responsibilities in order to prevent later disagree—

ments on who will gather . the data, who will have access to it, and the
| like. . The contract does notmrequire a legal fOrmat, but it should be ex- -
' ’ . ‘ ‘ o : . \

plicit and written. | . o~ T ; N

-

The modeling consultant is typically an outiider té ‘the client unit.

- This person hay be associated with the central administration in a univ%rr
.

« o ».sity pr'college,'andgas a result, may be perceived by the client as biased.
lt is important to*be clear about therconsultant s role, since abuse of this
role.is possible on both sides; As an outsider the consultant must antici-
pate a certaip amount"of-slow progress during the period when the consultant
and the client are developing a communication base and learning to under-
“gtand each other's way of thinking. |

To ensure that the results of a modeling effort ‘are used the consul—
tant must pay'attention to' the human factors relating to indiyidual atti-
tudes and organization—level norms and climate. Guidelines on how.to deal

- with these issues/are found . in the applied consulting literature, of organi-

zation development. Key’elemehtswinclude building a relationship with the

client and careful diagnosis of the setting during the entry phase.

Roles of the Model in the Decision Process

"

The _purpose of using a model is to support the process of making deci-
- Yoo

- gions. This support can be rendered in a variety of ways. Hopkins and
Massey (1981, p. 18) refer to line and staff roles for a model, paTalleling
the terminology used for types of delegation to employees. The line role
»delegates decision responsibility to the model. An example of such

délegation is the German system, of Numerus Clausus, which assigns entering.

Al

..

Tae
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.students to disaiplinés and universities based on Grade Point Ayerage scores
in high schools. Strictly applied resource allocation models are aggther

_example of 1ine delegation. In tpe gstaff role; responsibility for ‘the deci-

sion remains with the decision-maker and the model's function is to illumi-

o
RN

AN ' i 4 . !
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mentioned.. Models‘can provide a neutral, common language for describing the

“aetiyities of 'different organizational units. They can be used to lend

g credibility to decisions after the facta Tﬁey can also be used to educate

by bringing important issueshxo the attention of a large constituency. At

the University of Michigan a Revenue and Expenditure nodel and an Enrollment .

Projection model were used in 1978 ;o'oonvince deans and faculty of Ehe need
to reallocate within the General Funo. Both models were simplé\and highlf
aggregated in order to show mein trends and future possibilities.

vup until this point, the use of models has been referred .to primarily
in the context of a singie problem and related decision. The decision en?
vironment, however, may bebone of-multi—problems.anh multi-decisions, all of

’ 3 .
which affect each other. The interrelation of various decision processes is

sometimes ignored, . particularly in decentralized settings. Another poten—

~

tial role for a model is to connect separate but related decision procesSes .

’ '

at different levels of the organization.

" The role a model assumes depends in part on the point‘in-the‘decision

) F\ ¢ ‘), . | ‘ .
The range of possible roles for models is broader than the two just
< ‘ ) .

-

proeess where the model is used. Many frameworks have been developed to

describe the phases. of decision meking. One useful one was developed by
Mintzberg, Raisingﬁani, and Theoret (1976, p. 252) as a renaming of‘threev

phases “identified earlier by Simon (1965, p. 54). Mintzberg calls his "™

phases identification, development, and choice, and identifies several sub-

routines within each. phase. For our purposes, the simple trichotomy is

20




sufficient. | f . o
The University of Michigan example just cited illustrates a use of
models in the problem identification phase. -Before the central administra—
tion used the models publicly to raise the awareness of the university com—

munity, institutional research staff had used the same models internally to -
explore the extent of financial difficulty that the university was facing
and to convince the budget officer to take action, A similar use of models
is reported at Stanford and motivated Stanford administrators to undertake .
the Budget Adjustment Program. In the development phase models can be used
.. to set out variOus alternative courses of action and to test their implica-

tions. Finally, in the choice phase of decision making, models can be used

to set bounds for decisions, or even to make the decisions, as reported in

Germanye.

* -

Thus modeling support in decision making can assume a variety of roles,.
depending on how. the information produced is used. The role assumed is in-
fluenced in part by the phase at which the model enters the decision pro=

. cess. The contract between the consultant and the client group must deal
with the expected role of the model in the decision process. In order to

avoid confusion later, the various possibilities need to be openly discmssed.

Adapting the Model to the Decision Setting: Case Examples
1..- Model Technology . v . ,
‘ Fitting the basic costiconstruction model to the decision‘settings in
Pharmacy, Nursing, and Physical Therapy resulted in three models-which'difF
fered in parameter definitions, level of detail and degreelof precision.
‘ln;both Pharmacy and Nursing, the decisions to be made were semi—structured

‘ management control decisions. The schools need\d to determine what configu—'»

B

ration of degree programs and enrollments were academically desirable and

v
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feasiblc."They also neededuto explore the facul€§‘resodrce requirements,
given constraints on budget agﬂ curriculum. These same decisions «had stra—
tegic implications for the central administration, since major revisions in
curriculum and enrollment required additional resources to PFund them. These
resources had to fit with long range budget plans and priorities for the

-

institution as a whole." The cost construction —odel was able to meet both

S

kinds of information needs. and "facilitated the discussion across organiza4.

" tional levels.

. the workload parametsf was fixed after a reasonable figure had been derived

Adjustment of the model to the decision began with the negotiation of

N LT ﬁ . . .
parameter definitions. While "programs” were defined in the Pharmacy and

Physical Therapy cases as "degree programs,” this definition was expanded
for Nursing ‘to include a set of service courses offered by ‘a research unit

within the school. Differing definitions for the length of- the - academic

‘ year andlfor faculty FTE (e.g., 9-month versus -12-month FTEs) were also

needed. All definitions were questioned in terms of their appropriateness

-~

to and consistency with the purpose of the model and its structure.

In general the Nursing model was the most complex and detailed of the

three models, due-: in part to the number of degree programs within the-

[
-

School. Matching_the level of  detajl to the decision setting resulted in a

more aggregate approach in Pharmacy and a truncated approach in Physical .

Therapy where the primary interest was only in the direct instructional cost

. s
of the program and not inm the overhead costs.

The relationship between Fixed and variable parameters became important

in.adjusting the model to fit needs. For both Pharmacy and Physical Therapy

& .

vfrom-analysis of actual data. In Nursing,’ the. workload :parameter became’a

i -
major policy yariable. The School wanted to increase the research, efforts

of thes faculty, but’ this implied decreasing the average instructional




workload. Several alternatives were tested through the model. The policy

implicatioﬁs of this were many including some that were unrelated to. the

. - ’ -l
model such as hiring and promotioﬁ practices, and some that wete .related
. ) -~ |

direcEly to other model parameters such as average faculty salaries.

Fitting the model to the practicalities .of data évaLiabiligy and time
constraints did not pose any serious problems. The simplicity of the model

structure meant that computerization was not necessary. The time required-:

to devélop the model in the three settings variéd’cohsiderably, however.

fPhysical’Therapy required two months. and Pharmacy required ﬁéveral.weeks.
Nursing, on the other hand, took almost a full year to complete because of

the complexities of the issues and the need for extensive data gathering

efforts involving several sources. The practicalities forced some compro-

mises td‘be made along the way. For example, Nursing desired a greater

°

level of detail about pfogram structure than was feasible given existing
data sources. It was necessary, therefore, to spend sevéral hours with each

program investigating, course by course, how much time was spent in each

-

mode of instruction.

In all three cases the validity of the model was verified by describing
the year just past and comparing the predicted faculty resource needs and

total costs with the actual needs and expenditures. The process of veri~-

fying the modél and exploring the discrepancies that emerged helped build

Y

~the confidence of the faculty and the podeling consultants in the model's

’

v v x
definitions and structure. , "

2. Human Factors . ) .

Cognitive style proved an important factor in the shape of model that:

/ :
was developed for Pharmacy.and Nursing. Thquhgrﬂacy'participants tended to

take a perceptive/intuitive approach to the model. That is, they were con-

cerned with looking at the broader relationships of the model components in

. -
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order to get a better sense of the problem. Specifically, this meant a

’

' willingness to use a generalized graduate program description and to toler-

T

ate a certain margin of error because the focus was on the relatlonships of

-

In corntrast to this, the Nursing participants tended to take a

ongern with accuracy. As a result, each of the seven graduate Nursing,pro~

A

I role’ of the consultant in this setting was to shape the model to reflect_the

concerns about detail and accuracy and at the same time to help the Nursing

- p 5 M

faculty use the model as a tool for broadening their. conceptualization of

" the problem.

9

The nature of the organizations being dealt with proved to be an impor—

tant factor, especially' in the case of. the School oijursing-‘ When the

authors began extensive data gathering efforts within the School, they en—

countered a highly charged polLtical climate. The School was attempting to

o direction. The result was that among the various factions and departments :

internal to the School there was conflict over what the goals of the School,

'.‘-

‘~ought to be'in addition to a sense of competition for scarce school re-
sources. It is not surprising that many of "the departmental chairpersons

L initially viewed the model with suspicion. Fears of the(model being used as
a political tool rather than as an information - tool were frequently ex-—
pressed. The faculty also felt that the Vice President for Academic Affairs

was intervening in an area of decision making that was not his domain. The

fact that.theAmodeling consultants came from the Vice President's office did

not help.

>

The: authors dealt. with this by emphagizing three G%oints in theirt

e

. o | . oot
e - o R

tive/systematic approach which meant a focus on detail and a'greater'

grams was described in a very structured and highly detailed matnmer. The -

v deal with several major isgues at one time without a clear sense of overall

)
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vcontacts with theufbculty, "First of all,~the neutrality of the model was
stressed by making it clear that the model's only agenda was to reflect some

alternative courses of. action objectively and as accurately "as possible.

UIUBRIHERSII SRR E—

Second, the chairpersons were asaured that their full approval was required’

for the final model description of their respective programs. F1nally, the
L . . b N . N

potential benefits of the°model for.planning purposes at the program level

as well as at the school—wide level were emphasized. Central to building a

[y

level of trust was making sure that each\of the participants fully under-

ﬂ .

stood the model and the basis for its main assumptions. This helped 'to re-

duce the concern of political abuse. N

St " 'The above example illustrates that the role of the consultant must be

much "more ‘than that of a technical expert. The coénsultant may have to

-

.

assume the role of persuasive communicator, neutral negotiator, or insight-

ful policy analyst. Activities in the beginning phases, such as scouting

and diagnosis as WFll as model development itself, depend on the consul—‘

tant's ability to ask the right questions and the client s ability to pro-
vide relgzant information. Some of the graduate program descriptions in the
. . ¥ ‘ ., ’
Nursing case, for example, were revised two or three- times before they

reached their final form._ Throughout the'revision process, the politically

charged atmosphere and a long term feeling that the Schoo%ghad been unfairly-

» treated’at budget time necessitated more than usual attention to fostering

trust and to establishing the credibility of the modelers.

I3

34 Role. in the Decision Process

v

The utility and effectiveness of a model is very much dependent on*

v

whether it is developed as an. integral part rather than exterqal to specific
decisiqn processes.'.The effectiveness of the cost construction model used

o

in the three ‘Undversity of Michigan cases lies in the fact that it was tied-

u

directly to one of the most basic and key decision processes that occurs

Q .

' A = '
. . ) - ~D o . . o
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within the University — that is, the budget exequest and allocatiOn process.

+

) . < . , L. i ““ - ’ ‘ L ETT s
" In terms of its role in .the decisiégn process, the:model was -intended to™

- o

function in a staff capacity 'as part of the problem developmen't ‘phase ‘rather

than in a line capacity'. 'The cos.t‘ ons‘-t-jruction model was not -developed to

make decisions, but rather to enhance: t! "judgment of the decision-n'lakerss
B 5‘,5,,”/ N -
(the Vice Prsident,’ the‘mleans, ;;;ogram chairpersons) by~ &%Xploring alterna-
. g K b . '
{heir understanding of the problems at hand. » T
e IR

In addition to. helping the unitég explore alternative curriculumJ and

. \e"\ . e

tives and expanding

enrollment strategies, ‘thé model provided’a commo‘n language for negotid)ting B

. : ' !
internally’and externally the allocation of resources. For both Phaxl"macy

y

and Nursing, the negotiation process took. place between the deans of the ..

. SQools and the Vice President for Academic Affairs. The model not only

4 , .
helped to fx’.‘ame the negotiating issues, but also provided "hard™ evidence

S .

that ~the changes wotrld require inc“reased funding and estimated the magnitude

- of that increase. Both of the'parties involved n the negotiation rocess
_ i \P 1

'

understood the model well enough to be able to challenge and question:someA

model. For example, in the Pha

Ve
standards was more than. what was redquired. Further analysis showed thisrto

jected by the ‘model. Because of the ef ort put into educating participants -

£

aFout the model and involvingi thﬁgi in its flevelopment, the basic validity of

Ry i
the model was not called imto question at any point during the negotiation
process. (

The potential for a model to be misused either deliherately or .ina_dverr
N ” N 2 . . . . . 1«:, .
tently always exists. The cost construction model began to be ‘used within

-

* o ] A “ .
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the School of Nursing to decide some very specific staff assignments in the

»

undergraduate program. This was an inappropriate use of the model since its

structure, components, and accuracy were not designed to replace judgment in
‘these kinds of decisions. This incident suggests that once a model is im-
" plemented and accepted, it can easily take on. a validity and life of its own
“beyornd - the original intentions. ObvioUsly the consultant cannot prevent kES
such misuses once the client has assumed full ownership of the model.'
Attempts to use the model in ways it won't" support can be diverted during
the model development stage through carefﬁl consultant/client discussions on
- . - the role“of the model ‘and its strengths.and weaknesses for that‘tole.s
Finally, it should be noted that most decisions requirefmore informa-
tion than the model itself can provide.‘ Supplying supplemental information
may be ‘an additional responsibility of the cg%sultant, particularly if
) ' he/she is an institutional researcher. In the .case’ studies described here,
for example, model results were supplemented by tuition revenue projections
.for various enrollment alternatives and by an enrollment study which ana-
lyzed the feasibility of the proposed alternatives based om historical,
bdemographic,-and professional supply/demand trends. The kind of supplemen-

tal information required will, of course, depend on a number of factors in—

cIudingrthe nature of the decision, the nature of the model and the unique;i_

information'needs of the decision-maker.

”

. " \
Summary oo A » - .

- Analytic models can be an integral'and effective component of the deci-

sion support systems of college and university administrators. To
. r'a ' :

facilitate their ‘use, three areas of cencern need to be addressed by those\

persons 'sharing the responsibility of introducing,y developing, and .

-implémenting a model in a particular setting. The model's technological

‘

a7
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aspects must be appropriate to the decision, feasible in terms of practical“

considerations, and of demonstrated validity. More dgfficult to deal with

{0 the modeling process are the various human factors. Issues’ which need to

I
be considered there include the cognitive style ‘of the individuals receiving

- the. model results, the political climate and managerial decision—making*

traditions of the organization, and the role of the consultant. - 0f final

c0ncern is,the tole of the model in the decision process. at what stage it

wifl be used how it will be used»?and by whom. It 1is only in viewing

- - .

models in a broader technological social; or procedural context that

greatet effective use can hope to be achieved.

EX
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